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The invention relates to a photochemistry apparatus serving to expose 
to luminous radiation, the duration, intensity and spectrum of which can be 
suitably chosen, objects within which photochemical reactions are carried 
out. These can involve, for example, biological reactions, or polymer 
5 materials that are caused harden using a photo-initiator mixed with the 
polymers. 

Such photochemistry apparatus are used, in particular, to produce 
false teeth. Such dentai prostheses are constituted by a metallic armature 
coated with a composite made up of successive layers of polymer materials. 

10 For each of these layers, the prosthetist, or prosthodontist, chooses the 
appropriate transparency and opalescence, as a result of which, teeth are 
obtained that closely resemble the natural teeth of the prosthesis wearer. 
Characteristically, each of these layers necessitates specific exposure to 
light the purpose of which is to cause it to harden. In this respect, it is 

15 essential to be able to adjust the intensity of the light falling on the object 
concerned, as well as the duration of exposure. High luminous intensity, for 
example, is required to harden the opaque materials, such as the one used 
to mask the metallic armature, or frame, of the prosthesis, or those used for 
camouflage, and for varnishes or enamels; high luminous intensity is also 

20 required for the final firing. Furthermore, it is generally preferable to be able 
to choose the light spectrum emitted by the sources according to the photo- 
initiator used, in order to adapt to the wavelengths to which it is the most 
sensitive. 

There is known, for example, an apparatus for photochemically 
25 processing dental prostheses according to document GB-2 098 439; the 
inventors of this apparatus propose, on one hand, placing the prosthesis on 
a revolving platform to undergo said processing and, on the other hand, 
using various types of light source, such as mercury vapour lamps and 
ultraviolet ray lamps. 

30 There is known, from document FR-2 525 470, another apparatus for 

polymerising plastic materials included in the composition of dental 
prostheses; in this last-named apparatus, on one hand, the prosthesis to be 



processed is placed in a ceramic dish and, on the other hand, flashbulbs, in 
particular xenon flashbulbs, of a spiral shape, are used as Sight sources. 

Of those apparatus currently in use serving to illuminate dental 
prostheses during their manufacture, many in fact use xenon discharge 
5 lamps, which emit periodic flashes and which are contained in an enclosure, 
or chamber, in which the object to be hardened is placed. These lamps, 
however, have serious drawbacks: 

- they produce high emissions in the ultraviolet range, whence 
considerable production of ozone which inevitably pollutes the 

10 surrounding area (in which the prosthodontist works), rendering it 

detrimental to health; 

- their useful life is short (about one million flashes, which is 
equivalent to ten hours or so of use) and, what is more, 

- they are expensive. 

15 Use is also made, conventionally, of halogen lamps, which are 

capable of providing the high luminous intensities required for the opaque 
materials and the final firing. However, they too have the drawback of a 
useful life that is short in view of their cost. In addition, as it is necessary, in 
these known apparatus, to use halogen lamps continuously, there is a risk of 

20 overheating in the chamber, which can lead to differential expansion within 
the multi-layer prosthesis, as well as to damage to the mechanical and 
electrical components of the apparatus. 

Finally in the apparatus of the prior art, the objects to be processed 
are exposed for the requisite time one by one, which considerably restricts 

25 efficiency, that is to say the number of objects produced per hour. 

For some time now, so-called "cold cathode" tubes (which have been 
used hitherto, among other purposes, for illuminating liquid crystal screens), 
are to be found in this branch of industry; they have the following properties: 

- their useful life is at least 10 000 hours; 

30 - the luminance of such a tube is quite stable and, at the end of the 

life of the tube, begins to decline slowly if no adjustments are 
made; however, as it can be adjusted via the power supply of the 



tube, it can be maintained constant practically throughout the 
useful life of the tube; 

- they can be provided with a luminescent coating, for which a range 
of products is available, which makes for optimum choice (in 

5 relation to the photochemical reactions contemplated) of the 

wavelengths emitted by the tube (whether provided or not with a 
luminescent coating); and 

- they can be very long. 

The invention thus provides a photochemistry apparatus comprising 

10 different light sources, at least one of which consists of a cold cathode tube, 
enclosed in a chamber in which objects within which it is wished to carry out 
photochemical reactions are placed, and which includes means making it 
possible to expose said objects to the radiation emitted by said light sources 
as the preparation of the said objects in view of said photochemical 

15 processing progresses while, at the same time, ensuring that each of said 
objects does indeed receive the total light dose intended. 

According to one additional feature of the invention, said means are 
constituted by an access door and a revolving platform on which said objects 
are placed, said plate ceasing to revolve and said light sources being turned 

20 off automatically for as long as said access door is open. 

According to another additional feature of the invention, said sources 
include tubes of a winding shape, of different luminance values and/or 
emitting different light spectra, placed end to end, to ensure optimum 
exposure of the objects (as regards the luminous intensities and light 

25 wavelengths) while they are moved within the chamber by means of said 
revolving platform. 

According to yet another additional feature of the invention, the speed 
of said platform can be adjusted, to permit adjustment of the period for which 
each object is exposed to light radiation between the time the object is 

30 introduced into the chamber and the time it is recovered. 



According to yet a further additional feature of the invention, said 
photochemistry apparatus is equipped with means enabling the light flux 
emitted by said sources to be varied. 

According to yet another additional feature of the invention, said 
5 photochemistry apparatus includes a sensor serving to measure the 
luminous intensity received by said objects, and an electronic regulating 
device, so as to be able to compensate automatically for the variations in 
luminance of the sources during their useful life by changing the speed of 
said revolving platform or the electric power supply of the Sight sources, or 
10 both. 

Finally, according to yet a further additional feature of the invention, 
said photochemistry apparatus has a second revolving platform, smaller than 
the one mentioned above and mounted on the latter, and an additional light 
source with a collimated beam, intended for special uses, as well as a control 
15 logic, the whole being arranged in such a way that the large revolving 
platform can take the small revolving platform from a position located 
opposite said access door to a position located opposite said additional light 
source. 

Further advantages, objects and features of the invention will emerge 
20 from the description that follows of the preferred form of embodiment of the 
invention, said description being based on the annexed figures, wherein: 

- Fig. 1 is a perspective view of a photochemistry apparatus 
according to the invention; and 

- Fig. 2 is a side elevation of the photochemistry apparatus 
25 illustrated 

in figure 1 . 

As can be seen from the figures, the photochemistry apparatus 
according to the invention is contained in a housing 1. This housing 1 is 
provided with a door that opens easily, giving access to an inner chamber 5. 
30 The objects to be processed (not shown) are placed on a revolving platform 
3, and exposed to light radiation from one or more sources 4, which are 
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disposed in the top of chamber 5. Access door 2 is provided with a filtering 
window through which the objects to be processed can be seen. 

At least one of these light sources 4 is constituted by a cold cathode 
tube, which has been chosen in such a way that the spectrum of radiation 
5 that it emits ensures optimum excitation of the photochemical reaction in 
question. If need be, several tubes of this type can easily be associated in 
series, with each one emitting a spectrum of wavelengths differing from that 
of the other tubes. This series of tubes can be arranged in accordance with 
the circular movement of the objects borne by revolving platform 3, in such a 

10 way that exposure to given wavelengths occurs in a preferential order. 

During use, several objects to be processed are introduced into 
chamber 5, but not necessarily together. Advantageousiy, each time an 
object is ready for exposure to light radiation, access door 2 is opened, 
which automatically causes the movement of revolving platform 3 to be 

15 interrupted and sources 4 to be turned off; said object is placed on revolving 
platform 3; access door 2 is re-closed, which, automatically, re-starts 
revolving platform 3 and turns sources 4 back on. A given object will have 
received a known total dose of light energy when revolving platform 3 has 
rotated by a certain angle (which can be gauged by visually monitoring the 

20 displacement of said object); access door 2 is then opened in order to 
remove it from chamber 5, and access door 2 is re-closed, and so on. 

Preferably, each object will be placed and recovered at the most 
convenient point, namely right opposite access door 2. To permit this, it is 
clearly necessary for the requisite time for exposure of the objects to 

25 radiation to correspond to a full number of turns of revolving platform 3. This 
is an easy setting to effect when the photochemistry apparatus is equipped 
with a means (not shown) of controlling the speed of rotation of said 
revolving platform 3. 

It is often necessary to conduct photochemical reactions for which it is 

30 advantageous to vary the luminous intensity received during exposure 
(characteristically, increasing intensity is required). Preferably, therefore, the 
photochemical apparatus wiil be equipped with a device for controlling the 
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electric power supply of sources 4, so as to permit suitable luminance 
adjustment. 

To be perfectly certain that the intensity received by the objects to be 
processed will indeed be that intended, despite possible variations in 
5 luminance of sources 4 (in the main, a decrease due to ageing), the 
photochemistry apparatus will preferably be equipped with a luminous 
intensity sensor (not shown), placed in chamber 5. It will then be simple to 
compensate for such variations (at least up to the complete failure of a 
source) by adjusting the electric power supply of sources 4, or the speed of 

10 rotation of revolving platform 3 (a slowing down of which will permit a longer 
exposure time), or both. These compensating adjustments can be effected 
manually or, which is better, automatically, using a suitable logic circuit. 

Finally, in the top of chamber 5 is provided an additional light source 
7, whereof the beam, the range of which is restricted, is directed towards the 

15 rear of chamber 5 in relation to access door 2, so that there is no risk of the 
radiation emitted by said source 7 reaching the users of the photochemistry 
apparatus. This additional source 7 is used for special radiation applications. 
For example, in the case, described above, of the manufacture of dental 
prostheses, this source 7 is advantageously constituted by a halogen lamp 

20 for hardening the opaque materials and for final firing. 

To be abie to expose a given object to the radiation emitted by said 
additional source 7, a second revolving platform 6, smaller than first 
revolving platform 3, is mounted on the latter, with the centre of second 
revolving platform 6 being placed approximately mid way along a radius of 

25 first revolving platform 3. 

During use, an object to be processed by means of the radiation 
emitted by additional source 7 is placed on small platform 6 while the latter is 
positioned opposite the access door; said object is placed thereon; after the 
door has been closed, thanks to a special program that has been activated 

30 for this purpose, large platform 3 rotates automatically half a turn so a to 
bring small revolving platform 6 opposite the light beam emitted by additional 
source 7. Having reached the correct position, small platform 6 comes into 



engagement with a gear which causes it to rotate about its axis to permit 
uniform exposure of said object to said special radiation. At the end of the 
allotted exposure time, said object is recovered by causing large platform 3 
to effect another half turn. 
5 It will be noted that the result of this use of a halogen lamp for special 

purposes is that the demands made on the lamp are, in practice, infrequent 
by comparison with those made on known devices, in which the halogen 
lamps are used to meet all requirements. Consequently, the invention makes 
it possible to manufacture a large number of objects before it becomes 

10 necessary to replace the halogen lamp. 

The preferred form of embodiment of the invention has been 
presented above to serve as an example illustrating the principles of the 
present invention, but it is quite clear that one skilled in the art can make use 
thereof to produce other variants of photochemistry apparatus without 

15 thereby departing from the invention. For example, it may prove useful, in 
certain applications, to have a number of additional light sources 7 available, 
rather than just one, and/or a number of small platforms 6. 

As the photochemistry apparatus according to the invention chiefly 
uses cold cathode tubes, an additional advantage of the invention is that the 

20 temperature of the chamber remains moderate; as explained above, this is 
an appreciable advantage. 

In addition, it should be stressed that the photochemical apparatus 
according to the invention, unlike prior art apparatus using xenon discharge 
tubes, does not entail any risk to users. 
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CLAIMS 

1. Photochemistry apparatus, in particular for the production of dental 
prostheses, comprising at least one light source (4) enclosed in a chamber 
(5) in which are placed objects within which it is wished to carry out 

5 photochemical reactions, characterised in that at least one of said light 
sources (4) consists of a cold cathode tube provided with a luminescent 
coating, the nature of the latter being chosen according to the applications 
contemplated for said apparatus. 

2. Photochemistry apparatus according to claim 1, characterised in 
10 that it includes means (2, 3) enabling said objects to be exposed to the 

radiation emitted by said light sources (4) as the preparation of said objects 
in view of said photochemical processing progresses. 

3. Photochemistry apparatus according to claim 2, characterised in 
that said means (2, 3) are constituted by an access door (2) and a revolving 

1 5 platform (3) on which the said objects are placed, said platform (3) ceasing to 
turn and said light sources (4) being turned off automatically for as long as 
said access door (2) is open. 

4. Photochemistry apparatus according to claim 3, characterised in 
that said light sources (4) include tubes of a winding shape, of different 

20 luminance values and/or emitting different light spectra, placed end to end, 
for optimum exposure of said objects, as regards the light intensities and 
light wavelengths, during their circular movement in said chamber (5) 
ensured by means of said revolving platform (3). 

5. Photochemistry apparatus according to claim 3, characterised in 
25 that it is equipped with means enabling the speed of rotation of said 

revolving platform (3) to be varied. 

6. Photochemistry apparatus according to any one of the preceding 
claims, characterised in that it is equipped with means enabling the luminous 
flux emitted by said sources (4) to be varied. 

30 7. Photochemistry apparatus according to claim 5, characterised in 

that said photochemistry apparatus includes a sensor serving to measure the 
light intensity received by said objects, and an electronic regulating device, 
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so as to be able to compensate automatically for the variations in luminance 
of said sources (4) during their useful life by changing the speed of said 
revolving platform (3). 

8. Photochemistry apparatus according to claim 6, characterised in 
5 that said photochemistry apparatus includes a sensor serving to measure the 
luminous intensity received by said objects, and an electronic regulating 
device, so as to be able to compensate automatically for the variations in 
luminance of said sources (4) during their useful life by changing the electric 
power supply to said light sources (4). 

10 9. Photochemistry apparatus according to claims 5 and 6, 

characterised in that said photochemistry apparatus includes a sensor 
serving to measure the luminous intensity received by said objects, and an 
electronic regulating device, so as to be able to compensate automatically 
for the variations in luminance of said sources (4) during their useful life by 

15 changing both the speed of said revolving platform (3) and the electric power 
supply to said light sources (4). 

10. Photochemistry apparatus according to claim 3, characterised in 
that said photochemistry apparatus further includes one or more additional 
revolving platforms (6), smaller than the first revolving platform (3) and 

20 mounted on the latter, and one or more additional light sources (7) with 
coilimated beams, intended for special photochemical reactions, as well as a 
control logic, the whole being arranged in such a way that the large revolving 
platform (3) can take each small revolving platform (6) from a position 
located opposite said access door (2) to a position located opposite the 

25 additional light source (7) required for one of said special photochemical 
reactions. 



ABSTRACT OF THE DISCLOSURE 



Photochemistry apparatus, in particular for the production of 
denta! prostheses 



The invention relates to a photochemistry apparatus comprising at 
least one light source (4) enclosed in a chamber (5) in which are placed 
objects within which it is wished to carry out photochemical reactions, in 
which one, at least, of said light sources (4) consists of a cold cathode tube 
provided with a luminescent coating, and further including means (2, 3) 
permitting the exposure of said objects to the radiation emitted by said light 
sources (4) as the preparation of said objects in view of said photochemical 
processing progresses. 

Application to the production of dental prostheses. 
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